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In This IssueCalling up Hair Follicle Stem Cells
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Wound healing in skin relies on hair follicle stem cells whose migration is governed by Wnt signaling. Wu et al. now
reveal how the Wnt pathway integrates with downstream cytoskeletal dynamics to direct stem cell mobilization.
They show that the kinase GSK3b phosphorylates the microtubule/F-actin crosslinking protein ACF7 to uncouple
it frommicrotubules. Wnt signaling inhibits GSK3b activity to enable polarization andmigration of the follicle stem cells.At the Core of the Centriole
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The structure of the centriole is characterized by nine-fold radial symmetry.
Kitagawa et al. now provide insight into how this architecture is achieved. They
show that the centriolar protein SAS-6 self-assembles into rod-shaped homo-
dimers. Oligomerization of these homodimers is essential for centriole formation
in C. elegans and human cells. Structural modeling of the related Chlamydo-
monas protein Bld12p reveals that nine homodimers form a ring that resembles
a centriolar structure. Strikingly, recombinant Bld12p can self-assemble into
these structures.The Exosome AIDs Antibody Diversity
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In B cells, the AID protein initiates immunoglobulin class switch recombination (CSR) by deaminating both template and
nontemplate DNA strands of immunoglobulin genes. Targeting both strands is necessary to generate the double-
stranded breaks that initiate CSR. How AID, which only functions on single-stranded DNA, can deaminate both
DNA strands has been an enigma. Basu et al. now show that the RNA exosome targets AID to both strands, revealing
a role for the noncoding RNA surveillance machinery in generating antibody diversity.Sweetening up Proteolysis
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The cell-cycle regulator HCF-1 undergoes proteolytic cleavage to create two
peptides with differing functions in mitotic progression. Capotosti et al. now
report that this cleavage event is unusual in that it is carried out by a glycosylation
enzyme, OGT. OGT glycosylates and cleaves HCF-1, and both events are
required for the function of each resulting peptide. The findings reveal an unex-
pected enzymatic activity for OGT and a nexus between glycosylation and
proteolysis in cell-cycle regulation.Caveolae, First Responders to Membrane Stress
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Small membrane invaginations, caveolae, have been associated with endocytosis, signaling, and lipid metabolism.
Sinha et al. now report an important role for caveolae in absorbing stress on the cell membrane. They show that
caveolae flatten and disassemble upon osmotic swelling or stretching and thus buffer surges in membrane tension
that could lead to rupture. These findings support a new role of caveolae as a membrane reservoir that allows cells
to quickly accommodate sudden and acute mechanical stresses prior to any other cellular response.Cell 144, February 4, 2011 ª2011 Elsevier Inc. 311
Membranes Keep in Touch with Their PI
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Phosphoinositide (PI) lipids are essential signaling molecules in cell growth,
polarity, and membrane-trafficking pathways. Here Stefan et al. demonstrate
that the PI phosphatase Sac1, located in the ER membrane, is regulated by
theORP family of lipid transfer proteins at sites where the ER contacts the plasma
membrane. The coordination revealed here may also regulate PI status at
additional membrane contact sites to control signaling between the ER and the
various compartments along the secretory and endocytic systems.Shape-Shifting Cells Find Middle Ground
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How do cells sense their own shapes? Minc et al. study the effects of cellular
geometry on mitosis by coaxing sea urchin embryos into unnaturally shaped
wells. They find that microtubules sense cell shape by probing the cellular space
and pulling the nucleus into its central position. Based on these observations,
they develop a simple and possibly universal rule that predicts how cells of any
shape will divide.Spindle Conforms to Peer Pressure
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For almost 150 years it has been appreciated that the long axis of a dividing cell often correlates with the eventual
direction of its mitotic cleavage plane. Gibson et al. now report that the geometries of amitotic cell’s neighbors strongly
influence the orientation of themitotic cleavage plane in epithelial tissue in both plants and animals. Using amechanical
model, they show how simple packing constraints can explain how growing epithelia maintain an ordered structure.A Scorecard for iPSCs
PAGE 439
Bock et al. report extensive molecular profiling of several iPS and ES cell lines. They find that some but not all iPS cell
lines are indistinguishable from ES cells. They go on to develop a highly efficient method for identifying the most useful
cell lines for a given application, for example, identifying which cell lines will differentiate most efficiently to motor
neurons. The molecular characterizations and assays reported should facilitate the use of ES and iPS cell lines in
biology and medicine.Cell 144, February 4, 2011 ª2011 Elsevier Inc. 313
